Objective: Benign paroxysmal positional vertigo (BPPV) is a disease characterized by typi cal symptoms and signs that can be diagnosed easily with the Dix-Hallpike maneuver. The aim of our study was to highlight the importance of rapidly diagnosing and treating this situation by referring patients suffering from vertigo and BBPV to an ear-nose-throat (ENT) specialist for appropriate management. Thus, the unnecessary health expenses of our country and increasing expenses worldwide for the diagnosis and treat ment of BPPV can be prevented, and further unnecessary investigations con ducted on these patients admitted to hospitals will be decreased. Also, health will be restored in a short period.
Introduction
Benign paroxysmal positional vertigo (BPPV) is the most common peripheral vestibular disorder (1, 2) . It was first defined by Barany in 1921 (3) . BPPV is a clinical picture encountered in an intense vertigo clinic with a frequency constituting 17% of vertigo cases. (1) . Epley (4) reported that 25% of dizziness is because of BPPV. It has been reported that to occur more in women, and the onset age of the disease for both sexes becomes more frequent in the fourth decade of life (5) . Posterior BPPV, which develops depending on the posterior semicircular canal pathology, is a syndrome characterized by brief rotational vertigo and nystagmus attacks that may occur with the head turned aside in the supine position, with the head extended in the upright stance, while leaning forward, and with all kinds of head rotations (6) . The diagnosis of BPPV is made by analyzing the medical history and by observing a typical positional nystagmus that can be provoked with the Dix-Hallpike maneuver (7) .
Methods
For this research, ethical approval was obtained from Adana Numune Training and Research Hospital, Non-interventional Clinical Research Ethics Committee with the number EK. 2015/118.
Thirty-eight patients who applied to the Adana Numune Training and Research Hospital earnose-throat (ENT) clinic between January 2013 and June 2013 due to dizziness and in whom vertigo and nystagmus findings specific to the semicircular canal pathology were observed were included in this study. In the Dix-Hallpike maneuver, the following were considered as positive criteria: 1) After a latent period of 10-15 se, when the left ear was below, a clockwise rotational nystagmus was seen and when the right ear was below (toward the ear below), a counterclockwise rotational nystagmus was seen, which were for generally less than 30 s; 2) When the person was seated, a rotational nystagmus at the opposite side was seen; 3) When the Dix-Hallpike maneuver was repeated, the nystagmus slowed down and disappeared; and 4) Vertigo was simultaneously observed with the nystagmus.
The patients were asked about their vertigo form and duration, ringing in the ears because of vertigo, aural fullness, hearing loss, neurological deficits with vertigo attacks (strength less, balance disorder, facial paralysis, severe headaches, or syncope attacks), continuous drug use, a systemic disease, and whether there was a previous history of trauma. Written informed consent was taken from all patients included in this study.
Statistical analysis
Descriptive statistics were used in this study, and while obtaining the descriptive statistics, n (%) for discrete variables and the mean for continuous variables were provided.
Results
All patients underwent detailed neurological and otolaryngology examinations. Thirty-eight patients diagnosed with posterior BPPV were included in the study. Twenty-six (68.4%) of these 38 patients were females, and their ages ranged from 40 to 72 years. The mean age of the patients was 55.1 years.
Dix-Hallpike maneuver
The Dix-Hallpike maneuver begins after seating the patient on an examination table. Immediately after turning the patient's head 45° to the right, the patient is quickly laid under the control of the doctor (Figure 1 ). To bring the posterior semicircular canal to an upright position with the horizontal semicircular canal, the patient's head should be drooping over the edge of the examining table at 30° and 45° facing to the right (Figure 2 ). When in this position, nystagmus findings and potential complaints of vertigo are monitored. After a while, the patient is brought to the initial sitting position. The same maneuver is also repeated for the left side ( Figure 3, 4) .
Observing an increase in the number vertigo complaints and rotational nystagmus in patients through the Dix-Hallpike maneuver shows that the ear below is affected. During the test, the patient's eyes must be open. To ensure this, the doctor, while supporting the patient's head with one hand, can keep the eyelids open with the other. In a patient with BPPV, during the Dix-Hallpike maneuver, when the head is laid, a latent period of 3-10 s, followed by 20-45 s of rotational nystagmus and vertigo that are in crescendo-plateau-decrescendo phases occur. The observed rotational nystagmus is toward the ear below in clockwise direction for the left ear and counter-clockwise direction for the right ear. When we bring the patient in an upright sitting position, a rotational nystagmus that is shorter and in the opposite direction is observed. A gradual decrease in the number of complaints by repeating the test is a significant finding. A fatigue and adaptation mechanism is the matter.
In our study, a detailed anamnesis was taken from all patients. Other clinics they applied to since the beginning of dizziness, laboratory tests conducted, and imaging methods and treatments given during this time were questioned. The beginning time of the dizziness of patients ranged from 1 day to 90 days with a 21-day average; it was 10 days and less in 16 patients, 11-15 days in 8 patients, 20-30 days in 10 patients, and 60-90 days in 4 patients. Ten of the 38 patients had applied to another ENT clinic before our clinic. The Dix-Hallpike maneuver was performed in only 1 of these 10 patients, and the patient said that it was negative. Only 1 of the 38 patients had applied only to an ENT clinic. The other 37 patients had been seen by at least 2 specialty clinics for vertigo; 30 patients went to a neurology clinic, 20 went to an emergency department, and 4 went to internal medicine clinics, and all these patients were seen by a family doctor at least once to be treated or to get a prescription of the medication they used. Only 1 of the 38 patients did not undergo a laboratory and imaging examination. The reason for this was that the patient who first applied to an internal medicine clinic applied to our ENT clinic before going to the laboratory for the blood test and he was told that he did not need to undergo examinations; the tests were thus canceled. In addition, brain magnetic resonance (MR) imaging and brain computed tomography (CT) requested for another patient were canceled. Twenty-two of the 37 patients had applied to us with laboratory tests (whole blood, biochemistry, and sedimentation), 10 with brain MR imaging, 30 with brain CT, 4 with vertebral artery Doppler ultrasonography, 2 with posteroanterior chest Xray, 4 with electrocardiogram, and 4 with pure tone audiometry. When the patients applied to our clinic, drug therapy had been started with 20 of them. Double vestibular suppressant medications with 14 patients, triple vestibular suppressant medications with 2, and a single vestibular suppressant medication with 4 had been started. The duration of use was 2-90 days and the average was 17 days. Two of the patients had been using medications for 90 days, and 10 of them had been using for less than 10 days. After identifying the affected side through the Dix-Hallpike maneuver, 34 (89.4%) patients in whom the canalith repositioning procedure was performed completely recovered at the first application and 4 (10.5%) completely recovered after the second application. The mean age of these 4 patients was 63 years.
Epley maneuver
Turning the patient's head by approximately 45° toward the direction where the pathology is, the patient is quickly laid on the table with the head hanging by approximately 30°. Dizziness and nystagmus are observed when the patient is in this position, and if any, symptoms recovery is awaited. When the patient's head is in a 30°-drooping position, it is brought to the medium level; after this, the head is turned by approximately 45° in the other direction. If vertigo or nystagmus is observed in the patient in these positions, the recovery of complaints is awaited; if they are not observed, an approximately 1-min waiting time is required. After that, the patient told to turn onto the shoulder where the pathology does not exist. When the patient turns, the doctor turns the patient's head 90 more degrees, and in this position, a waiting period of approximately 1 min is needed. The patient is brought to the sitting position, and bringing the patient's head 20° forward and down, after a 1-min waiting period in this position, the maneuver is completed.
All patients were advised to avoid sudden head movements, to hold their head upright to prevent otolitic debris to return to the posterior semicircular canal, to sleep with their head as high as 30-45°, and to avoid sleeping with their head turned to the affected side for 7 days following the treatment. Seven days after the canalith repositioning procedure, the complaints of patients were questioned and the Dix-Hallpike maneuver was performed. The canalith repositioning procedure was repeated in unresolved cases.
Discussion
Benign paroxysmal positional vertigo is most frequently seen among vertigo causes related to peripheral vestibular system disorders. It comes the first among the causes of vertigo encountered by ENT specialists. The lifetime prevalence in Germany is 3.2% in women and 1.6% in men, with an average of 2.4%. The annual incidence was calculated to be 0.6%; 480,000 German adults suffer from BPPV in a year (8) . BPPV is a disorder that disrupts a patient's quality of life causing loss of labor, and it has an important place in health care expenditure because of unnecessary laboratory and imaging tests (Table 1 , 2); despite this, it is a disorder that can be easily diagnosed and treated. In the United States of America, it is estimated that in 2011, $ 3.9 billion was spent for imaging and laboratory tests on patients applying to emergency services because of severe dizziness, and that expenditure will be $ 4.4 billion in 2015 (9) . If it is considered that the reason of a significant number of patients applying with a complaint of dizziness caused by the inner ear and a significant proportion of them are due to BPPV, the importance of the Dix-Hallpike maneuver is seen to prevent unnecessary health care expenditures to make the diagnosis of BPPV. In the current study, the total amount of health care expenditures to diagnose the 38 patients applying to other clinics rather than an ENT clinic with the complaint of dizziness is 4026 Turkish Liras (Table 1, 2) . If the Dix-Hallpike maneuver had been performed before laboratory and imaging tests were demanded from these 38 patients, the health care expenditure for the patients would have been 589 Turkish Liras, which is only the total of the examination fees. According to this calculation, it was seen that in BPPV, not performing the Dix-Hallpike maneuver in the first examination increased the diagnosis cost by approximately 7 times ( Table 3 ). Considering that in America the health costs associated with vertigo in 2015 will be $ 4.4 billion and that the annual number of new patients with BPPV in Germany whose population is close to Turkey's, the contribution of the Dix-Hallpike maneuver to health care expenditure cannot be underestimated. BPPV was first defined by Barany in 1921 (3) . Its other characteristics were determined by Dix and Hallpike in 1952 (7) . Positional nystagmus specific to this condition was also described by Dix and Hallpike (7) . Schuknecht developed the cupulolithiasis theory through pathognomonic studies of the disease in 1963 (3). Epley (4) reported that BPPV is related to canalolithiasis and developed a maneuver known as Epley maneuver. Ménière's disease, labyrinthitis, Figure 4 . The patient's head should be drooping over the edge of the examination table at 30° and 45° facing the left trauma, stapes surgery, advanced age, and female gender are factors that cause BPPV (12) (13) (14) (15) . The place of medical treatment in BPPV is still controversial. Medical treatments with various drugs are not as effective as physical treatments. However, they can be used in patients with dizziness and in the treatment of nausea. Ondansetron, diazepam, and meclizine can be used (16) .
In vertigo related to the posterior semicircular pathology, a therapeutic maneuver was first defined by Semont et al. (17) in 1988. With this maneuver called the Semont maneuver, success was obtained at a rate of 84% after the first application and 93% after the second application (17) . Epley (4), in 1992, defined the canalith repositioning maneuver, which involves less jarring of the patient in comparison to the Semont maneuver, to treat patients with vertigo related with posterior semicircular canal pathologies in the same way using specific repositioning maneuvers. With this maneuver called the Epley maneuver, a recovery at a rate of 70-90% was obtained (18-21). Blakley (22) , using a modified Epley maneuver in 38 patients with vertigo complaints, compared two patient groups in which he performed and did not perform treatment. He reported that there was no significant difference between these two groups of patients who he observed for a month in terms of recovery of vertigo complaints. Lynn et al. (23) , in a study which they conducted in 36 patients with vertigo complaints depending on posterior semicircular canal pathologies, reported recovery ay the end of a month at a rate of 27% in the first group that had no treatment and in the second group in which the Epley canalith repositioning maneuver was applied, a recovery rate of 89% was obtained, although it was asymptomatic. Steenerson et al. (24) treated 20 of 40 vertigo patients with the Epley maneuver and the other 20 with vestibular habituation exercises. When they compared these groups with 20 patients who did not receive any treatment, they found that after 3 months, although recovery at a rate of 25% was obtained in the group receiving no treatment, vertigo complaints recovered in all patients undergoing the Epley maneuver and vestibular habituation exercises. After the Epley maneuver, Özturan et al. (25) (28) a rate of 81.4%. In this study, 34 (89.4%) of the 38 patients for whom we diagnosed BPPV and performed the Epley maneuver stated that their complaints resolved after the first application and 4 (10.5%) stated that their complaints resolved after the second application; these patients also reported that they felt more confident.
Benign paroxysmal positional vertigo diagnosis that severely distorts the quality of life and has a widespread occurrence in the community can be made with the observation of positional nystagmus obtained through a good history and the Dix-Hallpike maneuver and increasing vertigo complaints. In patients who do not have any vestibular and neurologic complaints except positional vertigo depending on head movements, performing maneuvers with the intention of disease diagnosis and treatment before laboratory and imaging test will provide great advantages in terms of time and cost. The canalith repositioning procedure is inexpensive, effective, non-invasive, and without a serious risk; can be applied in 10 min in the examination room immediately after BPPV diagnosis; and gives results in a short time. This clinical picture where the diagnosis and treatment can be made by an ENT specialist is not sufficiently known by other branches or the importance required is not given, and this increases medical expenses by approximately 7 times to diagnose this disorder (Table 3) . Considering the annual incidence of BPPV in our country with a population of approximately 77 million, the contribution of the Dix-Hallpike maneuver to the national economy can be seen in our study. ENT clinic rooms must be equipped in accordance with these maneuvers and thus, these patients should be cured sparing the time needed to the patient. When the history of patients is taken and when there a thought of probable BPPV by other branches, they should be directed to an ENT specialist before undergoing any tests or imaging. Patients with any neurological deficit together with vertigo (mental fuzziness, weakness, syncope, and facial paralysis), a history of a systemic disease or trauma causing vertigo, and with vertebral or muscular disease forming an obstacle in performing the Dix-Hallpike maneuver were not included in this study.
Conclusion
Among vestibular system diseases, BPPV is most frequently seen, and it considerably disrupts a patient's quality of life; despite this, it is a disorder that can be easily diagnosed and treated. The diagnosis of BPPV can be made by obtaining the medical history and by observing positional nystagmus through the Dix-Hallpike maneuver. The canalith repositioning procedure in BPPV to make a diagnosis is inexpensive, effective, non-invasive, without a serious risk, can be applied in 10 min in an examination room immediately after diagnosis, and gives a result in a short time. Therefore, when the history of patients is taken by other branches and BPPV is considered, they should be directed to an ENT specialist before undergoing any examination and imaging.
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